Introduction
Pancreatitis is the inflammation of the pancreas parenchyma with alterations of the stroma and acinar structures. It may be classified as either acute or chronic. Acute pancreatitis is the reversible injury to the pancreatic parenchyma associated with inflammation. Its reversibility depends on the degree and surface of the lesions and eventually on the co-existent morbidities.
Etio-pathogenesis of acute pancreatitis begins by the activation of pancreatic enzymes. Acute pancreatitis has as main physiopathological event the destruction of the parenchymal architecture. The parenchymal changes induce matrix alteration accompanied by vascular and nervous destruction. All these events have as main cause enzymatic mechanisms [1] .
The mechanism behind this activation may be pancreatic duct obstruction, primary acinar cell injury, hyperstimulation of pancreas, reflux of bile, defective intracellular transport of proenzymes within acinar cells. Among the numerous causes, two factors which account for about 70-80% of cases of acute pancreatitis are biliary tract disease and alcoholism [1] .
The acute inflammatory process associate with acute pancreatitis induces lesions due to the activation of immunity involved cell that produce TNF, nuclear factor kB and STAT1, that may lead to the overexpression of the pancreatic lesions and to the possibility of secondary infections. All the described events may lead in the end to SIRS, MOD or even death [2, 3] .
Recent studies have proposed chronic pancreatitis to develop through stimulation of stellate cells into myofibroblasts, which are responsible for the production of collagen and parenchymal fibrosis [4] [5] [6] [7] . However, a molecular study has referred to important role of genetic polymorphism in the pathobiology of pancreatic diseases. [8] Several studies proved that the prevalence of chronic pancreatitis tends toward 0.6% in several countries of Europe and United States [8, 9] , with an annual incidence of 10 cases for 100000 persons [10] . The most frequent factors that may lead to the appearance of chronic pancreatitis are: the obstruction of main excretory ducts, autoimmunity or individual risk factors (working and life conditions, alcohol consumption, smoking, different drugs, etc.) [11] . Chronic pancreatitis is characterized by the replacement of the secretory and endocrine parenchyma by the matrix elements with the predominance of fibrillar collagen structures, associated with the atrophy of the secretory and endocrine units. The fibrotic scar is triggered by the activation of the pancreatic stellate cells which appear in parenchyma destruction areas. These lesions induce severe disorganization of the architecture of the pancreatic lobules, associated with atrophic processes and dilations of the remaining intra and extra lobular excretory ducts. These aspects constitute the bases of multiple associated diseases as malnutrition or more frequently diabetes [12] [13] [14] .
The lesions of acute and chronic pancreatitis and are especially related to chronic alcoholism. The alcohol may act directly as a parenchyma toxic through blood vessel wall absoption activating the stellate cells. They may be indirectily activated by alcohol metabolites and by cytokines and growth factors. The growth factors may also initiate angio and vasculo-genesis.
Necrosis and hemorrhage in acute pancreatitis are initiated by intracapillary leucocyte accumulation that adheres to capillary endothelium leading to capillary occlusion and lysis. This aspect may be observed in larger vessels with tunica media present. Leucocytes can substantially plug capillaries under pathological conditions leading to disturbances in microvascular blood flow which induces a so-called ''no-reflow'' condition with subsequent tissue damage [15] [16] [17] .
Vascular lesions in chronic pancreatitis are different that in the case of acute pancreatitis, being characterized by vascular occlusion due to fibrosis.
In acute pancreatitis, the vessel destruction is due to the elastic fibers digestion by elastases [18] . In chronic pancreatitis the reticular network is ruptured by endothelial cells function and fibrosis in the tunica media.
Material and methods
We used 20 tissue samples from deceased patients diagnosed during necropsy with either chronic or acute pancreatitis. The inclusion criterion was the macroscopic examination of harvested samples. Thus the sclerotic pancreas was microscopically confirmed as chronic pancreatitis in 6 cases. The visible increasing of the gland's volume with pale aspect and diffuse edema or fatty necrosis with hemorrhage areas was diagnosed as acute pancreatitis in 14 cases.
The samples were fixed in 10% buffered formalin solution for 3-4 days depending of their size, and were paraffin-wax processed. The 10% buffered formaline solution is a soft fixative that preserves the antigen expression of various cells, thus being suitable for immunohistochemistry. It also maintains the morphology of the tissue without alteration of the histo-architecture of the pancreas. A higher fixative volume compared with the volume of the sample insures the optimization of the fixation process. The paraffin blocks were cut using the microtome to 5μm thick sections. The sections were harvested on poli-L-lisyne slides in order to have better adherence and to exclude the eventual cross reactions.
For the histological evaluation we used the standard hematoxylin-eosin staining, GoldnerSzeckelly trichrome staining and Gőmőri silver staining.
The immunohistochemical procedure was carried out after previous heat mediated antigen retrieval in the microwave oven, using the Mouse anti Human CD34 and Col IV (Dako) primary antibody in 1:50 dillution each. For detection we used Dako's EnVision system, and DAB (3,3'-diaminobenzidine) as chromogen substrate. The nuclei were counterstained using Mayer hematoxylin.
The obtained slides were examined using the Nikon Eclipse 90i microscope.
Results and discussion
Acinar and isle lesions in acute and chronic pancreatitis with blood vessel alterations differ regarding the etiologic agent of the disease. As it is already known the etiology of pancreatitis may be metabolic, genetic, mechanic, infectious or vascular. No matter which etiology the characteristic lesions in acute pancreatitis with parenchyma and stroma involvement imply inflammatory processes, edema, focal hemorrhage and severe necrotic lesions [4] (figure 1). In the vicinity of the necrosis areas we observed the presence of isolated cells remained in the formed acinar and ductal structures zones. These cells may be involved in the initiation of partial remodeling processes or in the initiation of fibril-genesis along with already known myofibroblasts [19] [20] [21] (figure 2). In these areas the vascular apparatus lacks. We consider that necrotic lesions involve the capillaries with the appearance of parenchymal focal microhemorrhages. In areas of necrosis or fatty necrosis the remained vessels are of venular or arteriolar type. This aspect leads to the idea that pancreatic enzymes first target the reticular febrile network (this being the reason for capillary disappearance) and then the collagen and elastic network in the tunica media of arterioles or small veins (figure 3).
In acinar and isle dystrophic lesions areas we frequently observed with or without microthrombosis. We consider that these "gemini" vessels in acinar-isle transition zones may provide the vascular support for acino-isle reconversion (figure 4).
These aspects were not observed in areas of pure exocrine parenchyma.
The characteristic of dystrophic Langerhans isles is the presence of capillaries in the periphery under the pseudo-capsule and their disappearance in medial and central areas. This aspect supports the above mentioned theory of the "gemini" vessels.
Recent studies [22] have reported that Langergans isles maintain their structure despite the necrotic surrounding, due to two main factors: the resistant collagen pseudo-capsule and the peripheral vascularization (figure 5).
Isle lesions associated to the acino-ductal ones are represented by focal accumulation of sclerotic islets of variable size; occasional neoformation of islets by ductoinsular proliferation (neosidioblastosis); and peri-capillary fibrosis in atrophic islets.
At the periphery of the pseuo-isle structures consequent to necrotic lesions, the pericytes are activated and develop myo-fibroblastic like characteristics, initiating the perivascular fibrosis.
The alterations of the vascular wall (endothelium and basement membrane of the capillary), focal ischemia, induce important dystrophic lesions of the endocrine and exocrine parenchy- In fibrosis areas characteristic to chronic pancreatitis, we observed capillaries with turgescent endothelia, nuclear hypertrophy of the pericytes. These may be the beginning of angio and vasculo-genesis with later differentiation into veins and arteries.
The fibroblastic, myo-fibroblastic-like cells in the fibrosis areas support the above mentions, being involved in collagen secretion and matrix remodeling as well as angioblastic cytoformation substrate (figure 8).
Medium caliber vessels presented discontinuous endothelium with edema and myo-lytic lesions in the tunica media, the adventitia being completely modified by edema ( figure 9) . The myocytes or endothelial cell apoptosis may lead to the appearance of focal micro-hemorrhages.
In the inter-acinar spaces there are some CD34 positive groups of cells without lumen, possibly as angio genesis precursors (figure 10). The appearance of some fibrosis areas initiated in the peri-lobular septum, and the replacement of the parenchyma may lead to vessel "suffocation" (the fusion of the extracellular matrix with the vessels' adventitia and media with vascular collapse). In case of acute pancreatitis we observed isolated cells in the vicinity of intense necrotic lesions, this aspect being maintained in the vicinity of fibrosis zones in chronic pancreatitis ( figure 11  and 12 ). These argirophils may provide the reticular fibril-genesis for vascular apparatus of the parenchyma [23] .
The inhibition of MMP-3 and MMP-9 reduce the collagen degradation having as consequence the enhancement of fibriologenesis. This process is mediated by the pancreatic stellate cells in the matrix that produces regulatory cytokines involved in matrix remodeling [24] . In chronic pancreatitis fragmentations of the reticular fibers appear ( figure 13 ). The fusion of the fibrosis area with the adventitia and media of the vessels lead to the maintenance of the vascular shape, this being the reason for the lack of hematic extravasations. The continuous of reticular network may lead to intravascular micro-thrombosis. The partial or total invasion of the fibrotic process in the tunica media of the arteriole may lead to the formation of high resistivity pseudo-fibrotic vascular apparatus ( figure 14 and 15 ). This may be the pathogenic mechanism of low peripheral irrigation and eventually ischemia that may lead to a new acute pancreatic episode.
The described aspect is confirmed by collagen IV immunohistochemistry, that proves the accumulation of uni-directional fibers surrounding a former arteriole ( figure 16 ).
In acute pancreatitis the characteristic dystrophic and necrotic lesions involved especially the intra-lobular vasculo-parenchymatous possibly due to aggressive protolithic attack. In chronic pancreatitis due to oxidative lesions there is an "activation" of the peri-lobular areas (stroma-septum) that lead to the "suffocation" of the blood vessels in some areas and to the appearance of pseudo-fibrotic arterioles as a compensation mechanism.
The endothelial and pericytar apoptosis may be the reason for the initial destruction of capillaries in acute pancreatitis, while in chronic pancreatitis there is a endothelial and pericyte hypertrophy is found as part of angio and vasculo genesis, Due to the non-typical aspect of the isle's capillaries, they disappear in isle involvement of acute pancreatitis, the vascularization being provided by the "gemini" vessels in the periphery of the Langerhans isle.
Vascular endothelial discontinuities and stasis associated to hemolysis, are typical lesion that occur in the small blood vessels areas that subsequently evolves into thrombosis. It it possible for this micro-thrombosis to be the key vascular event in acute necrotic pancreatitis [25] [26] [27] [28] [29] . These lesions may be observed in the early stages when stromal edema appears and there is no necrosis as yet. The thrombosis does not produce occlusion, only partial stenosis that leads to distal ischemia. This leasions often associate myo-lysis in the tunica media of and endothelial apoptosis. The necrosis appears as a consequence of vascular occlusion. Studies report as main vascular changes in chronic pancreatitis, the tortuosity and liminal irregularities of the Acute and Chronic Pancreatitispancreatic arteries [30] . Those changes observed by angiography and micro-angiography [31] [32] [33] are confirmed by the microscopic aspect described in our study.
The argyrophilic structures of the pancreatic parenchyma is partially maintained even in necrosis areas, compared with the argyrophilic architecture of the small or large vesse Early or late acino-isle changes associated with stromal alterations do not usually involve the nerves, which are resistant to destruction [34] [35] [36] (figure 17). Pancreatic pain is characteristically described as a constant, severe, dull, epigastric pain that often radiates to the back and typically worsens after high-fat meals. However, many different pain patterns have been described, ranging from no pain to recurrent episodes of pain and pain free intervals, to constant pain with clusters of severe exacerbations [35] [36] [37] .
Nerve structure of the nerve remains intact in fields of total necrosis, this being reflected in the noisy clinical symptoms associated to pancreatitis.
Pancreatic acinar cells seem to be especially vulnerable to endoplasmatic reticulum (ER) dysfunction owing to their dependence on high ER volume and functionality [38] . Pancreatic acinar cells, which are specialized in synthesis, storage and secretion of digestive enzymes, have the highest rate of protein synthesis among human tissues [39] [40] [41] and possess characteristically rich volume of ER. Thus, owing to the dependence on high ER volume and functionality, pancreatic acinar cells might be especially susceptible to perturbations in ER homeostasis. Indeed, ER stress has been previously described in pancreatic acinar cells during L-arginine induced experimental acute pancreatitis [42] . ER stress is newly considered to be a trypsinogen independent causing factor of pancrestitis.
Conclusions
Vascular dynamics differs in acute versus chronic pancreatitis.
In acute pancreatitis, areas of necrosis lack the vascular apparatus of capillary type with the appearance of focal intra-parenchymatous hemorrhages. In border zone, peri-necrotic, arteriovenullar apparatus remains. In areas with acinar and isle architecture partially maintained, we identified "gemini" vessels with double involvement. They represent the starting point of the exocrine, respectively endocrine vascularization of the pen-umbra, with dystrophic Langerhans isles. The presence of capillaries in the periphery of the isle under the pseudo-capsule is a phenomenon frequently observed.
Partial lesions of capillary wall induce the activation of pericytes which acquire myo-fibroblastlike proprieties, initiating the perivascular fibrosis in the vicinity of necrotic areas.
In the fibrosis-necrosis border, we identified isolated argirophilic stellate cells presumably initiating the fibrosis. Due to their anchoring in the basement membrane of the former acinus we may assume the involvement of stellate cells in post-necrotic phagocytosis generating optically-void spaces.
In acute pancreatitis edema and myocytolysis was observed in the tunica media of large caliber vessels, while in chronic pancreatitis the fibrotic process of the media dominates leading to vessel "suffocation".
In chronic pancreatitis the hemorrhages are rare or absent due to the fusion of partially fragmented reticular network with the collagen fibers of the fibrosis areas.
We observed that in chronic pancreatitis, the nerva vasorum remains intact, leading to the idea of their resistance to the characteristic lesions of the acute event.
The most important difference, in our opinion, between chronic and acute pancreatitis is that the physiopathologic cascade is induced by the vascular apparatus. Thus in acute pancreatitis the lesions have a centrifuge evolution, while in chronic pancreatitis the centripetal evolution is characteristic.
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